Uniform austenite remaining in the microstructure of the martensitic transformation is called the residual austenite. It is undesirable structure in components, due to its slow decay causes dimensional instability in these components and reducing the hardness. There is a change in volume and it generate internal stress which often appear as cracks. The residual austenite is highly undesirable component in the molded parts, as well as the production of gears and bearing components. The article deals with quantification of residual austenite in steels by using the Average peak method by X-ray diffraction. This method applies four separate peaks to determine the amount of austenite.
INTRODUCTION 1.Retained austenite
Retained austenite is an austenite, which remains in the microstructure after the martensitic transformation. In hardened bearing steel it is unwanted structural component because it reduces hardness and due to its slow disintegration causes dimensional instability of hardened bearing components. [1, 2] Retained austenite occurs when steel is not quenched to the Mf, or martensite finish, temperature; that is, low enough to form 100% martensite. Because the Mf is below room temperature in alloys containing more than 0.30% carbon, significant amounts of transformed, or retained austenite, may be present, intermingled with martensite at room temperature. Retained austenite is a specific crystalline form of iron and steel. The dark-colored needles shown are tempered martensite crystals and the light-colored areas are retained austenite crystals. The amount of retained austenite is a function of the carbon content, alloy content (especially nickel and manganese), quenchant temperature and subsequent thermal and/or mechanical treatments. Depending on the steel chemistry and specific heat treatment, the retained austenite level in the case can vary from over 50% of the structure to nearly zero. While large amounts of retained austenite (>15%) can be detected and estimated by optical microscopy, specialized equipment and techniques, such as x-ray diffraction methods, are required to accurately measure the amount of retained austenite to as low as 0.5%. [3, 4] 1.2 X-ray diffraction Diffraction arises from superposition of waves scattered by individual atoms. Direction and intensity of diffraction depends on the crystal lattice. The waves emitted from the atoms consisting of crystals with each other by the same directions to each other to enhance the crystal, on the other hand in other directions cancel each other out. So that the intensity in each direction depends on whether the crests of the waves from the individual atoms are superimposed (loading) or not. I.e. whether the individual waves of the scattered radiation are, or are not in phase. On the atomic planes, to qualify for the X-ray diffraction, diffracted rays arise. [3, 5] Each plane scatter a small amount of radiation, but the variance of the large number of planes of providing sufficient intensity for the observation. If we select any two parallel planes apart by d and let these planes turn out to bundle any X-rays as seen in Fig. 1 [6, 7] 
Figure 1. Principle of theč x-ray diffraction

AVERAGE PEAK METHOD
All devices with which to measure residual stresses and retained austenite are called diffractometers. Therefore XRD allows you to use two different methods to measure the austenite in the material of components. They are the standard method and peak average method. Standard method is based on the using of known standards. It is necessary to use at least two known standards for calibration. One should contain 0% of austenite, and the other 30% to 50% austenite. If not available with standard 0% austenite software can simulate it. All four possible peaks can be determined using one detector. We can use any detector. This method uses four separate peaks to determine the amount of austenite. For each peak it is calculated R-value and intensity. The typical peaks of Cr used in the Martensite lamp (211), (200) and austenite (220), (200). It is necessary to use a filter for removing kβ curve. [8] .
EXPERIMENT CONDITIONS AND MEASURED VALUES
Experiment was performed on stainless steel 08CH18N10T. This steel is 18Cr-10Ni austenitic stainless steel, equivalent to the AISI 321 and X6CrNiTi18-10. The measuring of austenite percentage was performed with XRD diffractometer (Fig. 2) and with using software, on three points around the machined diameter of the sample surface.
Figure 1 X-ray diffraction residual stress measurement system (stationary: 1 -collimator; 2 -two detectors for diffraction cone; 3 -X-ray tube; 4 -Cobralink® flexible arm; 5 -positionable and rotary table; 6 -control unit; 7 -PC with software; 8 -laboratory stand)
The measurement was performed on places defined on Figures 3 and 4 on the horizontal surface of the flange part and the surface of the vertical flange part. Figure 6 Measured values of austenite percentage7
CONCLUSIONS
During the measurement of the percentage of the austenitic phase in each measured fields, it was found that the percentage of austenite phase is about 95-96% at the frontal face. At the bevel surface there was observed decline to 92-93%. This phenomenon means that the surface and measured layer to 0.012 mm also includes other structural phase or incurred oxide places in the form of pittings.
